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Evaluation of Latent Image Anti—counterfeiting Effect Based on Sub—channel
Phase Adjustment

WANG Tian—ma, WANG Qi, LIU Hong—hao
(Nanjing Forestry University, Nanjing 210037, China)

ABSTRACT: The aim of this study was to realize image anti—counterfeiting grating by phase adjustment latent image
technology using the halftone image screening principle as the theoretical basis. Firstly, original artwork and latent image
were designed, screening parameters were set up for digital screening, latent image was embedded respectively in C,M,Y,K
channels as security master. Secondly, digital grating with corresponding period was designed according to the difference of
screen ruling, and then combined with security master to finish the extraction of security information. Finally, the latent
image concealment and information extraction effect of each channel were evaluated using the weighted signal to noise ratio
(WSNR) and color image structure similarity method (CISI). The concealment of the hidden information was good and the
extraction and reproduction of the hidden information was clear. This method had no obvious selectivity towards screen
ruling of the image, while sub—channel had a significant impact on the anti—counterfeit effect. K channel had the worst latent
concealment, and was not suitable as a security master. Channels M and C had the best latent extraction effect, and were
suitable channels of the anti—counterfeiting method.
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Fig.1 Latent image concealment evaluation algorithm model

BTG HYR I , WSNR 50 «

> [F(u,v) « CSF(u,v) |?
WSNR=10Ig

2 [(F(u,v) - G(u,v))GSF(u,v) |?

(1)

K FQu,v), GQu,v) 53 R 20 25 (e 5L A

. (DFT) J& 09 545 R Fs ok B e i S . =t

(1) AI %0, WSNR {H B, W55 s 1 R Bz T T
Jr e G, B B R 4

2.2 [REEREBRITM

IR BT f VT — B2 G Ak 2850 3 19 A 53 44
S GBI LT A R S (HVS) MG T i
PR AR AL | B T S5 46 A ARLRE (SSIM) 1Y 17 A5 AU 45
ZHAO Xiuzhi % N "HA R T HVS (1) BB = DA
2 RO AR B AR R XTI LA, 2R T IR A58
FRGEXTAHRBAR R (B 52 0 OC FR 2 s MR R (E S
U, SR K 22 18] B4 AR B 52 6 BSR4 AR AR
HAMBIVER . SSIM KA Bk F2 BRI B 14
1§, SAE AR R (0 RS Y (0 B 55 2 32 3 1 1) 10 o ek
HIEAFZW A TS TR0y, T 0 SSIM 53k ik
ATCEE , 2 B A () OCBRVE , DA Rse BE VR FE A,
ABFEALDE T AR B B T CIST AR % Ik T
DAR G s PP A, I 5 EWIFN A 8] — 3,
THREAR N

CISI(x,y)=(M-SSIM (x,y).)" « (M=SSIM (x, y)c)"*

(M-SSIM (x,y)u)™ (2)
M-SSIM(x,y) =[] (C.S L) (3)

i=1
M—SSIM(x,y)C:H (CLSLLL)™ (4)

M=SSIM(x )= (ChSili) (5)
=1

AHEE 3T RN HUBE Y FLAS A 5 S, Sc AT S 23511 A 2 T ]

QB R RE R A5 3y T SURR 45 ) 1Y) LA
Lo, LA L3500 0 2 TR EUR th s B R LRSS 3407
T 5 B2 1 Le A, A 52 (6)—(8) sn
M-SSIM R, n=3; o, KT M-SSIM 5
BIEERAE R Y o= 1w, woFll wy HAGE 24K,
3591 P LB X6 A B A L AR AR B A S B
AU EDOE , RS AT wi=1, we= wi=0.45.

2up, + C,
I(x, = PPy T (6)
(o) = +p + €
20,0, + C
)= 7
x ¥ 2
20'”, +C
s(ay) = T (8)
xYy 3
3 TiE

SR N 2 FE R SN I B R R C
M, Y, K8 53 BIE R B O BERGHA T (5 B RE, JF
P25 LU € ML Y, K ST 58T DAk R ) B
MHERBONSOR . SES AR BRANT ik

1) Bt E K Hrd 4 @S E RS CMYK R/
N5 em x5 em Y FPPE IR IEME , 2% 30 18 ) o505 BERR N
40%

2) N X ok SR RIAR A 451> CMYK B (7
TSR BIHEAT IR AL B, i 3 BEA N 1440 dpi, Bl O B
R A o o0 iy B 5 g 0, AR I R 150
45° ,75° W RTEAR IR I A, i P 8000 il e 4%
72,96, 144 Ipi.

3) {4 % A . 1F Photoshop CS5 32 HH Bk 5 B
AR S I R0 T A AR S I A5 TR B O R o,
LRI AR BE o AR RS T 2 (9) , 45 31 X i A
o] A2 3% B, AR 2 (08 R R 23 B3 6 7% e
FRNRZ K, T ZEAT IR CORG 9 3CF R “F7 ) Y
W,

d o
x = 2005(90 a) )
y = %sin(90° -a)

4) HIVERF M. 7E Photoshop CS5 H sk il /E
R g7 O A5 ST BB . i E A 5T
AR, B A JR T £ 5 PG o ) £ Bk 2
XK FH(10),

25.4
I =

i (10)




120 fl % TR

201543 H

5) PRIEURAR S o KR et se e A2 3R (3)
RIS L, B et 4 T 1€ Photoshop FHLEDE
WO P SRR AT 59 1A R e 3 w5 e 1R L
AR R , A e AR AR, 7 3 R AN [
AIRCR , BT RS R 2 1 f BE I, A RE
BLRRTR “F”

4 ERSHEIEM

4.1 EIES

T ZEECR 144 1pi B, 43990 B8 C, M, Y, Kl 38 5
B DR B 5 VG BT I AR, LI 2., AT LA
EUWHL A H , FE A5l i B RS, Y i ER LT
AT SZRAR, KGmAE ] LA B8 SR A7 R T
PG AT, PRI K ASE A A D

K2 WHRBLE S AT in M R

Fig.2 Digital screening images after latent setting
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Fig.3 Extraction result of image with different screen ruling
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